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(54) COMPOUND MULTILAYER INTERCONNECTION BOARD 




(57)Abstract: 

PROBLEM TO BE SOLVED: To a compound multilayer interconnection board for 
reducing stress that is applied to a connection section (the connection section of 
electronic component elements and that of a multilayer substrate) due to thermal 
expansion and shrinkage by ambient temperature change, and improving thermal 
shock resistance. 

SOLUTION: The compound multilayer interconnection board comprises a 



ceramic circuit board 1 where the electronic component elements 3 are mounted 
to one main surface and an electrode pad 14 for connection is formed on the 
other main surface, and a glass epoxy circuit board 2 where an external terminal 
electrode 23 is formed on the end face and an electrode pad 22 for connection is 
formed on one main surface. The other main surface of the ceramic circuit board 
1 is joined to one main surface of the glass epoxy circuit board 2 via an insulating 
adhesive 4 so that the electrode pad 14 for connection of the ceramic circuit 
board 1 is electrically connected to the electrode pad 22 for connection of the 
glass epoxy circuit board 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic circuit board which carries an electronic-parts component 
in a principal plane on the other hand, forms the electrode pad for connection in 
an another side principal plane, and grows into it, Form an external terminal 
electrode in an end face, and it has the glass epoxy circuit board which forms the 
electrode pad for connection in a principal plane, and grows into it on the other 
hand. The compound multilayer-interconnection substrate which the electrode 
pad for connection of said ceramic circuit board and the electrode pad for 
connection of said glass epoxy circuit board are made to contact, and is 
characterized by the another side principal plane of said ceramic circuit board, 
and the thing of said glass epoxy circuit board for which the principal plane was 
joined through the insulating binder on the other hand. 
[Claim 2] The dimension of said glass epoxy circuit board is a compound 
multilayer-interconnection substrate according to claim 1 characterized by being 
small as compared with the dimension of said ceramic circuit board so that a 
margin field may be formed in the periphery section of the another side principal 
plane of this ceramic circuit board when it joins to said ceramic circuit board. 
[Claim 3] the conductor with which either [ at least ] the electrode pad for 
connection by which covering formation was carried out at the another side 
principal plane of said ceramic circuit board, or the electrode pad for connection 
of said glass epoxy circuit board by which covering formation was carried out on 



the other hand at the principal plane has predetermined thickness in a substrate 
principal plane -- the compound multilayer-interconnection substrate according to 
claim 1 characterized by consisting of film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound multilayer- 
interconnection substrate which constitutes high frequency modular components, 
such as communication equipment especially a voltage controlled oscillator used 
for a mobile communication device, and an antenna filter. 
[0002] 

[Description of the Prior Art] As a conventional high frequency modular 
component, a drawing is used for an example and a voltage controlled oscillator 
is explained to it. The voltage controlled oscillator shown in drawing 5 consists of 
a multilayer-interconnection substrate 70 and a shielding case 72. Various 
electronic-parts components (it does not appear by a diagram), such as the 
resistance and the capacitor which connect a predetermined circuit to a circuit 



pattern 73 and this circuit pattern 73, and a transistor, are carried in the front face 
of this multilayer-interconnection substrate 70. the beer hall through which it 
pierces in the direction of a bed depth of a predetermined circuit pattern (it does 
not appear in drawing), and these insulating layers 71a-71c arranged between 
the insulating layers 71 a-71c which the multilayer-interconnection substrate 70 
becomes from a ceramic layer or a glass epoxy layer, and the layer of these 
insulating layers 71a-71c ~ it consists of conductors 74. 
[0003] moreover - the side face of the multilayer-interconnection substrate 70 - 
a hemicycle-like end-face through hole - a conductor forms - having -- **** -- the 
end-face SURU hole of the shape of this hemicycle -- a conductor is used as an 
external terminal electrode 75. 

[0004] The external terminal electrode 75 which is an end-face through hole 
electrode, and the predetermined circuit pattern are connected to the circuit 
pattern formed in the interior of predetermined, the circuit pattern formed in the 
front face. 

[0005] The shielding case 72 is formed so that various electronic-parts 
components may be covered, the front face, i.e., the element-placement side, of 
the multilayer-interconnection substrate 70. 

[0006] In addition, some shielding cases (extension section) 72 77 are arranged 
and connected into the external terminal electrode 75 used as ground potential in 
the external terminal electrode 75. Moreover, the perimeter of opening of a 
shielding case 72 is contacted by the front face of a multilayered circuit board 70. 
Moreover, it cuts in the part to which the circuit pattern 73 and the opening 
perimeter of a shielding case 72 which were formed in the front face cross so that 
it may not connect with a circuit pattern 73 too hastily, and the chip section 76 is 
formed in it. 

[0007] Such a multilayered circuit board is manufactured as follows. In addition, 
the example which used the ceramic layer as an insulating layer shows the circuit 
board. 

[0008] First, the green sheet used as each ceramic layers 71a-71c is prepared. 



In addition, a green sheet is a configuration which is extent which can acquire 
two or more substrate fields by final cutting and division. 
[0009] next, each ceramic green sheet ~ a beer hall - the through hole of the 
shape of a conductor or a hemicycle -- the through hole used as a conductor is 
formed by punching etc. then, the conductor which serves as a predetermined 
circuit pattern on each ceramic green sheet - the film and a beer hall - a 
conductor and the becoming conductor - the conductor of the conductor put on 
the internal surface of a member and a through hole -- a member is formed by 
the printing technique of a conductive paste. 

[0010] Then, each ceramic green sheet is ****(ed) according to the order of a 
laminating of the multilayer substrate 70, and the laminated circuit board in large- 
sized the condition of not calcinating is formed. Then, according to the field of 
each multilayered circuit board 70, a division slot is formed and baking 
processing is carried out. 

[001 1] Then, division processing is performed, on the surface of a substrate, 
predetermined electronic parts are carried and covering junction of the shielding 
case 72 is carried out. In addition, division processing carries predetermined 
electronic parts on the surface of a substrate, and after covering a shielding case 
72, it may be performed. In the case of the laminated circuit board which consists 
of glass epoxy, a substrate is etched, and it forms a circuit pattern. This which 
makes the top face or inferior surface of tongue of this substrate apply and 
harden prepreg, which copper is deposited in this field by etching or non-electric- 
field coppering, and forms a circuit pattern in it and which makes a through hole 
or a beer hall with a lower layer to coincidence serves as an internal through hole 
behind. The parent substrate into which spreading of prepreg was repeated even 
to the required number of laminatings, and two or more parts went is formed. 
Next, an almsgiving external terminal electrode is formed in the division section 
of the above-mentioned parent substrate for through hole plating. 
[0012] 

[Problem(s) to be Solved by the Invention] However, there were the following 



troubles in the multilayered circuit board of the conventional example. 
[0013] Many of electronic-parts components carried in a multilayer substrate use 
a stacked type ceramic condenser and a ceramic substrate as the base, it is a 
product made from a ceramic like a chip resistor, and when a glass epoxy group 
plate is used for a substrate ingredient, a big differential thermal expansion exists 
between these ceramic ingredient and the resin ingredient represented by the 
glass epoxy group plate. For example, the coefficient of thermal expansion of a 
ceramic ingredient is a six to 8x10 to 6 mm/degree C outline, and the coefficient 
of thermal expansion of a glass epoxy group plate is 1 1 to 1 3x1 0 to 6 mm/degree 
C. 

[0014] It becomes a temperature change with mounted components, such as an 
automobile, with the big application of this multilayer substrate, and the severe 
condition which an intense vibration joins, and between a glass epoxy multilayer 
substrate and each electronic-parts component carried in this substrate, in a 
severe spalling test, the difference of a coefficient of thermal expansion is 
produced and it is disconnected [ the solder connection of each electronic-parts 
component cannot bear, and ]. 

[0015] Moreover, when a multilayer-interconnection substrate is constituted from 
a ceramic substrate, generally, the glass epoxy group plate is used abundantly 
and an open circuit generates a mounting substrate in the solder connection in 
the external terminal electrode of a multilayer-interconnection substrate etc. by 
the thermal expansion and contraction between this mounting substrate and a 
multilayer-interconnection substrate. 

[0016] This invention is thought out in view of the above-mentioned problem, the 
stress concerning the thermal expansion by the surrounding temperature change 
and the connection (the connection of an electronic-parts component and 
connection of a multilayer substrate) by contraction is decreased, and it is in 
offering the compound multilayer-interconnection substrate which can raise 
thermal shock resistance. 

[0017] Moreover, another purpose is to offer the compound multilayer- 



interconnection substrate which has the structure which can increase the 

efficiency of productivity. 

[0018] 

[Means for Solving the Problem] The ceramic circuit board which this invention 
carries an electronic-parts component in a principal plane on the other hand, and 
forms the electrode pad for connection in an another side principal plane, and 
grows into it, Form an external terminal electrode in an end face, and it has the 
glass epoxy circuit board which forms the electrode pad for connection in a 
principal plane, and grows into it on the other hand. It is the compound 
multilayer-interconnection substrate which contacts the electrode pad for 
connection of said ceramic circuit board, and the electrode pad for connection of 
said glass epoxy circuit board, and is characterized by the another side principal 
plane of said ceramic circuit board, and the thing of said glass epoxy circuit 
board for which the principal plane was joined through the insulating binder on 
the other hand. 

[0019] When the 2nd invention joins the dimension of said glass epoxy circuit 
board to said ceramic circuit board, as a margin field is formed in the periphery 
section of the another side principal plane of this ceramic circuit board, it is small 
as compared with the dimension of said ceramic circuit board. 
[0020] the conductor with which either [ at least ] the electrode pad for connection 
with which covering formation of the 3rd invention was carried out at the another 
side principal plane of said ceramic circuit board, or the electrode pad for 
connection of said glass epoxy circuit board by which covering formation was 
carried out on the other hand at the principal plane has predetermined thickness 
in a substrate -- it is consisting of film. 

[Function] The circuit board by the side of the upper part in which an electronic- 
parts component is carried consists of the ceramic circuit boards, and the circuit 
board by the side of the lower part which has an external terminal electrode is 
constituted from this invention by the glass epoxy group plate. 
[0021] For this reason, since the part joined to a mounting substrate (glass epoxy 



group plate) is a glass epoxy group plate by the side of the lower part, it can 
maintain the junction by which a crack or exfoliation did not occur and were 
stabilized in both connection also on severe temperature conditions. 
[0022] Moreover, since an electronic-parts component is carried in the ceramic 
circuit board by the side of the upper part, it can maintain the junction by which a 
crack or exfoliation did not occur and were stabilized in the connection of an 
electronic-parts component also on severe temperature conditions. 
[0023] Moreover, since electric connection of both the circuit boards is contact 
connection between the electrode pad for connection formed in the another side 
principal plane of the ceramic circuit board, and the electrode pad for connection 
of the glass epoxy circuit board formed in the principal plane on the other hand, it 
can maintain the stable connection also under the conditions of a severe 
temperature change. 

[0024] Moreover, junction of both the circuit boards uses the insulating binder 
made to be placed between the parts (wide range area between substrates) 
except the electrode pad for connection. Thereby, by pasting up between both 
substrates completely [ abbreviation ], even if it receives a severe thermal shock, 
the stress can be distributed all over a substrate, and the dependability of 
mechanical junction can be raised. 

[0025] Moreover, the dimension of the ceramic circuit board is large the 1 
surroundings like the 2nd invention as compared with the dimension of the glass 
epoxy circuit board. That is, when an insulating binder is made to be placed 
between the another side principal planes of each circuit board field and a glass 
epoxy group plate is made to pressurize and stick using the large-sized ceramic 
substrate from which two or more circuit board fields can extract the ceramic 
circuit board by the production process, an excessive insulating binder can make 
it overflow into the margin field of the another side principal plane periphery of 
the ceramic circuit board. Connection by which did not make an insulating binder 
exist between contact of the electrode pads for connection of both the circuit 
boards, and both were stabilized by this can be made. Moreover, since the 



division slot or cutting plane line of a large-sized ceramic substrate is located in 
this margin field, even if it sticks a glass epoxy group plate on the another side 
principal plane of each circuit element field of the large-sized ceramic circuit 
board, respectively, since division or cutting down stream processing of a large- 
sized ceramic substrate can deal with it as one large-sized substrate, that 
productive efficiency becomes good. 

[0026] moreover, the conductor which both electrode both [ one side or ] for 
connection which are contacted mutually projected from the substrate principal 
plane -- since it is the film - both -- a conductor -- membranous contact is 
stabilized, the conductor with which the bottom also projects as a result of 
contacting a two-electrodes pad ~ corresponding to membranous thickness, a 
gap occurs among both the circuit boards. And since it is placed between these 
gaps by the insulating binder, it becomes the glue line of sufficient thickness and 
the stress by the difference of a coefficient of thermal expansion becomes is 
easy to be absorbed. 
[0027] 

[Embodiment of the Invention] Hereafter, based on a drawing, the detail of the 
compound multilayered circuit board of this invention is carried out. 
[0028] Drawing 1 is the appearance perspective view of the compound 
multilayer-interconnection substrate of this invention, drawing 2 is some of the 
structure section Figs., and drawing 3 is a structure section Fig. in the condition 
of having decomposed the part. This compound multilayer-interconnection 
substrate 10 consists of the ceramic circuit board 1 of two-layer structure, and a 
glass epoxy group plate 2 of 1 layer structure. The ceramic circuit board 1 
consists of ceramic layers 1a and 1b, and between the layer, the internal circuit 
pattern 1 1 is arranged and it is. moreover - the thickness direction of each 
ceramic layers 1a and 1b -- a beer hall - the conductor 12 is formed. Moreover, 
covering formation of the surface circuit pattern 13 is carried out at the one side 
principal plane (front face) of the ceramic circuit board 1. On the circuit pattern 13 
of this front face, each electronic-parts component 3, such as a stacked type 



ceramic condenser, a chip resistor which used the ceramic substrate as the base, 
and a transistor, is connected through solder 31 etc. Furthermore, covering 
formation of the electrode pad 14 for connection for connecting with the glass 
epoxy circuit board 2 arranged at a lower part side electrically is carried out at the 
another side principal plane (rear face: plane of composition joined to the glass 
epoxy circuit board 2) of the ceramic circuit board 1. 
[0029] Moreover, the glass epoxy circuit board 2 consists of one-layer glass 
epoxy layers, and the circuit pattern 21 is formed in the one side principal plane 
(plane of composition joined to the ceramic circuit board 1) of the glass epoxy 
circuit board 2. As for this circuit pattern 21, that part is used as an electrode pad 
22 for connection. As compared with the plane dimension of the above- 
mentioned ceramic circuit board 1 , the direction of X and the direction of Y are 
short a little, and the plane dimension of this glass epoxy circuit board 2 serves 
as a somewhat small configuration. Consequently, the margin field Z is formed in 
the periphery of the another side principal plane of the ceramic circuit board 1 . 
[0030] moreover, the crevice of the shape of a hemicycle through which it pierces 
in the thickness direction of a substrate forms in the end face of the glass epoxy 
circuit board 2 ~ having - and the interior ~ a conductor ~ two or more through 
holes where the film was put ~ the conductor 23 is formed, this through hole ~ a 
conductor 23 is used as an external terminal electrode connected with the 
mounting substrate 40 of the exterior shown in drawing 4 . 
[0031] This external terminal electrode 23 is connected to the circuit pattern 21 of 
the glass epoxy group plate 2 formed in the principal plane on the other hand. 
[0032] In addition, this glass epoxy group plate 2 may be used as a laminated 
circuit board which consists of two or more glass epoxy layers. In this case, 
between layers, the circuit pattern which constitutes a predetermined network, 
and the circuit pattern by which a predetermined function is generated can be 
arranged, and it can also connect with the external terminal electrode 23 
electrically with the circuit pattern between this layer further, moreover, the 
through hole which pierces through the thickness direction of each insulating 



layer - a conductor may be formed, the beer hall which pierces through each 
insulating layers 1a-1c in the ceramic circuit board 1 here -- a conductor - the 
inside of a through tube - a conductor - the conductor which pierces through the 
thickness direction of a substrate in the glass epoxy circuit board 2 although a 
member is got blocked and formed - the wall of a through tube -- a conductor -- 
the through hole which put the film - it is formed with a conductor. 
[0033] Moreover, the ceramic circuit board 1 and the glass epoxy circuit board 2 
The electrode pad 14 for connection formed in the another side principal plane of 
the ceramic circuit board 1 and the electrode pad 22 for connection of the glass 
epoxy circuit board 2 formed in the principal plane on the other hand are made to 
contact. For example, both the circuit boards 1 and 2 are joined through the 
insulating binders 4 of the glass epoxy circuit board 2, such as an epoxy resin 
which, on the other hand, avoided the electrode pad 22 for connection of a 
principal plane, and was applied, for example, does not carry out inorganic 
substance filler content. 

[0034] Moreover, the compound multilayer-interconnection substrate 10 which 
the wrap shielding case 5 is arranged and shows each electronic-parts 
component 3 and a circuit pattern 13 by this to drawing 1 is constituted by the 
front face of the ceramic circuit board 1 . 

[0035] In addition, a shielding case 5 is fixed while connecting with the circuit 
pattern 13 of the ground potential formed in the front face of the ceramic circuit 
board 1 through solder etc. 

[0036] This compound multilayer-interconnection substrate 10 is the following, 
and is made and formed. 

[0037] First, the ceramic circuit board 1 forms the large-sized ceramic circuit 
board which can be extracted. 

[0038] the large-sized ceramic green sheet used as large-sized ceramic green 
sheet and ceramic layer 1b from which this is set for example, to ceramic layer 
1a -- preparing -- each circuit board field of each green sheet - a beer hall -- the 
through tube used as a conductor 12 is formed, next, the conductor which 



supplies the through tube of each circuit board field of a green sheet by printing 
of a conductive paste, and serves as each circuit patterns 1 1 and 12 on the front 
face - the film is formed by printing of a conductive paste. Next, the laminating of 
each green sheet is carried out, large-sized a non-calcinated substrate is formed, 
and a division slot is formed according to the field of each ceramic circuit board 1. 
then, the conductor of for example, the large-sized the non-calcinated circuit 
board which serves as the electrode pad 14 for connection in an another side 
principal plane -- the film is formed by printing of a conductive paste. And the 
large-sized ceramic circuit board which can extract two or more ceramic circuit 
boards 1 is completed by carrying out baking processing. Moreover, the glass 
epoxy group plate 2 is formed at another process. In the large-sized glass epoxy 
plate with which copper foil was stretched, according to a predetermined network, 
etching processing is carried out according to a circuit pattern 21 and the 
electrode pad 22 for connection, and excessive copper foil removes, moreover - 
moreover ~ the boundary part used as each glass epoxy circuit board 2 ~ the 
hemicycle-like crevice of the side face of the glass epoxy circuit board 2, and a 
conductor -- copper foil is beforehand formed in a circular through tube and its 
inside, and nickel plating and gold plate are performed if needed so that the 
external terminal electrode 23 which consists of film may be formed. Then, 
cutting processing is carried out for every field of each glass epoxy circuit board 
2. 

[0039] Here, since the electrode pad 14 for connection of the another side 
principal plane of the large-sized ceramic circuit board used as the ceramic 
circuit board 1 forms after laminating sticking by pressure of a green sheet, about 
5-10 micrometers of the thickness are from the front face of a substrate. 
[0040] And while making the electrode pad 22 for connection of the glass epoxy 
circuit board 2 formed in the principal plane on the other hand contact the 
electrode pad 14 for connection of each circuit board field of the another side 
principal plane of the large-sized ceramic circuit board and obtaining electric 
connection between both the circuit boards 1 and 2, between both the circuits 1 



and 2, insulating binders, such as epoxy system resin which does not contain 
inorganic substance fillers, such as glass, are made to intervene, and are heated 
in the state of pressurization. 

[0041] Thereby, while hypoviscosity-izing the circuit board 1 and the binder which 
intervened among two and attaining connection between the electrode pads 14 
and 22 for both connection, abbreviation complete adhesion excluding the 
contact part of the electrode pads 14 and 22 for connection in both the circuit 
boards 1 and 2 is attained. Thus, a ceramic substrate and a glass epoxy group 
plate can be joined with glue with the heat resistant resin which has insulation. 
[0042] That is, the cut glass epoxy circuit board 2 will be stuck on each circuit 
board field of the another side principal plane of the large-sized ceramic circuit 
board, respectively. 

[0043] next, each circuit board field of the ceramic circuit board 1 -- on the other 
hand -- a principal plane -- the various electronic-parts components 3 ~ mounting 
-- reflow solder - the price - it solders by the approach. Moreover, trimming is 
performed if needed for property adjustment of the circuit pattern 13 which 
performs functional actuation, or adjustment processing of various good 
transformation component items etc. is performed. Furthermore, a shielding case 
5 covers and fixes each electronic-parts component 3 and a circuit pattern 13 at 
method ** of **. 

[0044] Then, each ceramic circuit board 1 is met in the large-sized ceramic circuit 
board in a division slot, and division processing is performed. 
[0045] Thereby, the compound multilayer-interconnection substrate 10 with which 
the glass epoxy circuit board 2 was stuck on the another side principal plane of 
each ceramic circuit board 1 can be obtained. 

[0046] In this way, the obtained compound multilayer-interconnection substrate 
10 is joined by solder to the predetermined wiring pad 41 formed in the mounting 
substrate 40 with solder 42, as shown in drawing 4. It arranges so that the solder 
cream might print in the suitable part of the circuit pattern 41 of the mounting 
substrate 40, next the external electrode 23 of a compound multilayer- 



interconnection substrate might specifically print clean solder upwards and it may 
be located. Then, it is mounted by carrying other electronic parts on the mounting 
substrate 40, and passing through the process of reflow soldering. 
[0047] With above-mentioned structure, by this invention, the circuit board by the 
side of the upper part in which the electronic-parts component 3 is carried 
consists of the ceramic circuit boards 1, and the circuit board by the side of the 
lower part which connects with this ceramic circuit board 1 electrically consists of 
the glass epoxy circuit boards 2. And it is joined to an external circuit with the 
external terminal electrode 23 formed in the end face of this glass epoxy circuit 
board 2. 

[0048] For this reason, it mounts on the glass epoxy group plate by which various 
is carried out as a mounting substrate 40, and the junction by which a crack or 
exfoliation did not occur and were stabilized into the external terminal electrode 
23 which originates in external terminal electrode 23 part also under severe 
temperature conditions at the difference of a coefficient of thermal expansion, or 
its soldered joint part 41 can be maintained. 

[0049] Moreover, since the electronic-parts component 3 is carried in the ceramic 
circuit board 1 , it can maintain the junction which is the connection of the 
electronic-parts component 3 and by which a crack or exfoliation did not occur 
and were stabilized in a part for solder 31 joint also on severe temperature 
conditions. 

[0050] Moreover, since electric connection of both the circuit boards 1 and 2 is 
contact connection between the electrode pad 14 for connection formed in the 
another side principal plane of the ceramic circuit board 1 , and the electrode pad 
22 for connection of the glass epoxy circuit board 2 formed in the principal plane 
on the other hand, it can maintain the stable electrical installation also under the 
conditions of a severe temperature change. 

[0051] Moreover, junction of both the circuit boards 1 and 2 uses the insulating 
binder 4 made to be placed between the parts (wide range area between 
substrates) except the electrode pads 14 and 22 for connection. Thereby, by 



pasting up between both the substrates 1 and 2 completely [ abbreviation ], even 
if it receives a severe thermal shock, the whole surface can be made to be able 
to distribute the stress, and the dependability of mechanical junction can be 
raised. 

[0052] Moreover, the dimension of the ceramic circuit board 1 is large the 1 
surroundings as compared with the dimension of the glass epoxy circuit board 2. 
That is, when the insulating binder 4 is made to be placed between the another 
side principal planes of each circuit board field and the glass epoxy group plate 2 
is stuck using the large-sized ceramic substrate from which two or more circuit 
board fields can extract the ceramic circuit board 1 by the production process 
(heating sticking by pressure), the excessive insulating binder 4 can make it 
overflow into the margin field Z of the periphery of the another side principal 
plane of the ceramic circuit board 1. 

[0053] By this, connection between the electrode pad 14 for connection of both 
the circuit boards 1 and 2 and 22 can be ensured. Since division or the cutting 
plane line of a large-sized ceramic substrate is located in this margin part, even if 
it sticks the glass epoxy group plate 2 on the another side principal plane of each 
circuit element field of the large-sized ceramic circuit board, respectively, since 
division or cutting down stream processing of a large-sized ceramic substrate 
can deal with it as one large-sized substrate, that productive efficiency will be 
moreover, good. 

[0054] Moreover, the ceramic circuit board 1 in which the electronic-parts 
component 3 is carried, and since it is a little large, an element-placement field is 
fully securable. Since the glass epoxy circuit board 2 is a little small, mounting 
occupancy area of the mounting substrate 40 can be made small at coincidence. 
[0055] moreover, the conductor of the electrode pad for connection contacted 
mutually which only 5-10 micrometers of electrode pads 14 for connection by the 
side of the ceramic circuit board 1 projected from the another side principal plane 
of the circuit board 1 on the other hand -- since it is the film, the two-electrodes 
pads 14 and 22 can be contacted stably. 



[0056] And as a result of contacting the two-electrodes pads 14 and 22, 
corresponding to the projected thickness, a gap occurs between both the circuit 
boards 1 and 2. And it is placed between these gaps by the insulating binder 4. 
That is, it becomes the glue line of sufficient thickness and the stress by the 
difference of a coefficient of thermal expansion becomes is easy to be absorbed. 
[0057] And when it joins by solder to the mounting substrate 40, since the solder 
fillet formed in external terminal electrode 23 part is superficially concealed in the 
margin part of the ceramic circuit board 1, mounting of it with it is attained on the 
mounting substrate 40, and since an impact is hard to be impressed from the 
exterior to this soldered joint part, moreover, it does not have that degradation, 
either. [ a small and mounting occupancy area and ] [ firm ] 
[0058] Next, the gestalt of the operation of the compound multilayer- 
interconnection substrate of this invention of an antenna change module as 
another example of a way high frequency module is explained. The circuitry 
consists of a switch and a filter greatly by the switch module for an antenna 
module to change and use an antenna by the transmitting module and the 
receiving module. 

[0059] In the case of an antenna module, the electronic-parts components 3 
including a PIN diode are carried in the upside ceramic circuit board 1, and a 
switching circuit is formed. The pattern of the filter by the stripline is formed in the 
glass epoxy circuit board 2 by the side of the lower part. At this time, the 
frequency regulation of a filter can be finished in the phase of the glass epoxy 
circuit board 2 by the side of the lower part. If it does in this way, required 
processing of trimming processing etc. can be performed at the time of formation 
of the glass epoxy circuit board 2 by the side of the lower part, and, moreover, 
processing processing can be carried out independently of formation of the 
ceramic circuit board 1 by the side of the upper part. 
[0060] Thereby, adjustment and trimming of a property can manage an 
abbreviation thru/or very slight trimming after the lamination of the ceramic circuit 
board 1 and the glass epoxy circuit board 2. 



[0061] Moreover, when the configuration of forming the pattern of the filter by the 
stripline in the glass epoxy circuit board 2 by the side of the lower part, carrying 
the electronic-parts components 3 including a PIN diode in the ceramic circuit 
board 1 by the side of the upper part, and forming a switching circuit is taken, the 
filter by the stripline serves as appearance shielded by the circuit of a ceramic 
substrate from the outside, and becomes unnecessary [ a shielding case 5 ] 
depending on a module. Substrate area can be further miniaturized by this. 
[0062] Furthermore, since the ceramic circuit board 1 by the side of the upper 
part is common and can be used, by choosing and combining the glass epoxy 
circuit board 2 (that from which a filter pattern is changed and a property and a 
frequency differ) stuck to a large-sized ceramic substrate, it can attain 
communalization of a member and can heighten volume efficiency. 
[0063] In addition, although thickness is given substantially, you may make it the 
electrode pad 22 for connection of the one side principal plane by the side of the 
glass epoxy circuit board 2 also make the electrode pad 14 for connection by the 
side of the ceramic circuit board 1 project from a substrate principal plane in the 
above-mentioned example. 
[0064] 

[Effect of the Invention] As mentioned above, according to the compound 
multilayer-interconnection substrate of this invention, the ceramic circuit board 
and the glass epoxy circuit board are stuck, and it is a configuration. And it 
constitutes from the ceramic circuit board of the side in which an electronic-parts 
component is carried, and the glass epoxy circuit board of the side mounted in a 
mounting substrate. By this, degradation of the joint by the difference of a 
coefficient of thermal expansion, i.e., the soldering section, can be effectively 
suppressed between the glass epoxy circuit board and a mounting substrate 
between the ceramic circuit board and an electronic-parts component. 
[0065] Moreover, the ceramic circuit board is a large-sized substrate as 
compared with the glass epoxy circuit board. And the external terminal electrode 
etc. is not provided. For this reason, the element-placement side of an electronic- 



parts component can be used widely, and it is small and element-placement 
mark can be made [ many ], and mounting occupancy area is small and serves 
as a compound multilayer-interconnection substrate in which high density 
assembly is possible. 

[0066] Moreover, since at least one side of the electrode pad for connection each 
other connected has projected by predetermined thickness from the substrate, 
both electric connection becomes certain, the stable electric connection is 
maintainable, and since an insulating binder can be made to be placed between 
the gaps formed physically, the mechanical junction stabilized by this is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the compound multilayer- 
interconnection substrate of this invention. 

[Drawing 2] It is the fragmentary sectional view of the compound multilayer- 
interconnection substrate of this invention. 

[Drawing 3] It is the decomposition sectional view of the part corresponding to 
drawing 2 . 



[Drawing 4] It is a partial side elevation when mounting in the mounting substrate 
of this invention. 

[Drawing 5] It is the perspective view of the conventional multilayer- 
interconnection substrate. 
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2 Glass Epoxy Circuit Board 
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1 1 Internal Circuit Pattern 

12 Beer Hall - Conductor 

13 Surface Circuit Pattern 

14 Electrode Pad for Connection by the side of Ceramic Circuit Board 

21 Circuit Pattern by the side of Glass Epoxy Circuit Board 

22 Electrode Pad for Connection by the side of Glass Epoxy Circuit Board 
40 Mounting Substrate 
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